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1

The worx done in conjunction with this report was an
attempt to determine the cause ol apparent increases in
conductivity in KCL and NaCl erystals. The increase is noted
when the crystals are heated to temperatures above 400 degrees
centigrade and allowed to remain there for an hour or so. This
increase was first noted by Mr. Joseph Aschner and later con-
firmed by lr. Dale Compton both working with Harshaw crystals
and crystals grown at the University of Illinois. In addition,
Mr. Compton noted vhis effect in a report on conductivity of
KCL and NaCl crystals grown by Dr. Pick.

The apparatus (Crystal hcldar) used for holding the
cerystals during the measurements made by ir, Aschner and iir.
Compton was made frcm a variety of materials. It consisted
of a stainlesas stecl sleeve holding platinum coated iiickel
contacts, These contacts held the crystal under slight spring
tension. The crystal was painted on two sides with ? Dag' to
ferm electrodes., The crystal and lower portion of the holder
were in the region;of hipghest temperature while the upper portion
of the crystal holder was in a gooler atomephere. The holder
and crystal were in an atmospﬁefe of Helium supplied &1rect1y
from a Helium tank. |

The cause of the apparent increase in conductivity was
believed to be due to impurities introduced by the holder when
heated to the higher tem :ratures. To investigate this bos-
sibility a new holder was designed. This holder was so designed
that only Platinum and Vycor were in the high temperature region.,
Approximately the same pressure was placed on the crystals and
the crystals were again painted on two sides with the ' Dag'




coating.
The results obtained are included in the form of plots
of log conductivit - vs reciprocal tenperaturs and the data

from which the piots were made is included.

™ .. a2ts given refers to plots on the succeeding pages.
Plot ', HNaCl sanple from Harshaw.

Dimensions: ¢t - .0435"
, A - .0971" x .0t20"

Temperature increasing:

?| 5290 568° 651° 732° 814° 895°
o 2.38x10"8 s.slxlo'8 7.04x10~7 2.82x107°|7.78x1076|3.78x10~5
Tl 976° | k
o lol.6:10°l' onm=em~1
Temperature decreasing:
T| 975° 891° 809° 726° 643° 559°
7 [1.39x107% [2.54x10°5 |6.78x2070 2.4,8x10~6 {5.47x10~7|6.05x10~8
T| 5159 e
o 1.1.7x10°8 ohm=lem=1

Plot II saCl sample from Pick (Gottingen)

Dimersions: t - ,0805"™
A - -1177' 1.0900"

Temperature increasing:

7] 516° 571° ! 616° 667° 716° 763°

o b.g7x10°9 [1.78x1078 |5. 9221078 57310 [3.2x1077 [6.2x1077
T| 814° 862° 911°

o 1.09x107 | 5.8x07° 2.4.9x10‘5|




Temperature decreasing:

7| 880° | 7980 754° | 687° 632° | 575°
| o |1.12x107%[1.37x106]4,.9x10°7| 2.15x10°7 | 8.34x10"8 [1. 8721078
b T|  543°
% o-|5.53x077
%1 Plot III., Nall sa .ple from Pick. (Crystal remained at 700°C for
% two hours)
g3 Dimensions: ¢ ~ .0805%
! A - .11427 x .0782%
% Prior to remaining at 700°C for two hours:
5140 569° 618° 668° 715° 765°
¢ | 3.04x1079| 1.78x1078]6.3x10°8 [1.6x1077 | 3.2x10-7|6.4x10°7
T| 813° 863° 911° 959° 975°
o | 1.53x106] 6.06x10° 2. 45x10-98.36x10 7| 1.266x1.5"

After remaining at 700°C for two hours:
9220 864,° 8020 747°

T 694° 64,0°
o-{3.38x1075]7.25x1076|1.43x1076] 5.74x16 1 2.78x10~7] 1.16x10~7
T| 585° 5320
o [3.12x1078[1.34x10-8
Plot IV. KCl saaple trom Pick. (Crystal remained ‘at 400°C for
two hours)
Dimensions: : : ..8(5)}/'?: L0611
Prior to remaining at 400°C for two hours:
?l s517° | sm° 619° 6680 1716° ! 764° 813°
o 3.28x10™4(1,99x10-8 3.12x10~8 7.%:16’11.55:10‘?3.47:10" 8.3x10”"
7| 81° | 910° |93 |
o 12.19x107° 8. 7821071692107




After remaining at LOO°C for two hours:

T| 879° 7960 74,2° 687° 632° 5759
a | 4.24x10% |7.72x107 3.45x10°7 11.4920°7 |5.59x10~8 1.57::10"8
T| 542° 521°
@ |6,05x10"9 [3.28x1077
Plot V. KCl sarple from Pick. (Crystal left at 700°C for 40
minutes)
pisestents § 2 BB L o
Prior to reraining at 700°C for 4O minutes:
7| 5000 54,89 6039  |660° 7150 770°
 o-18.14x10"%| 1.43x10°8 |3 .69x1078 8.98x10°8[1.99x10-7] 4.33x10~7
7| 4250 880° 937° |
o 1.00x1070{3.89x10~6 |1.53x10" 2
After renaining at 700°C for 4O minutes:
T{ 909° . 8550 801° 7.,8° 693° 638° ]
o~ 17.54x1076 |1.65x10-6 [5.36x10-7 |2.36x10~7 | 934x20-€ [3.73x2078
T| 5859 5330
0-1.54x108{3.93x10~

Plot VI. KCl sample from Harshaw. (Crystal left at 6509C for one

hour)

Dimensions: t ~ .1348"%

A

- J1420"

x 1564 "™

Prior to remaining at 650°C for one hour:

476°

557°

64,2°

722°

802°

8840

2.81x10~1€

2.52:10'9

114008

3.49x10"8

2.62x1

ai

.39x10°°

mﬂ
3683070




After remzining at 6509C for one how::
“1 cue g2’ o 745° 659° 576° 508°
16488x1c76] 7,,cx10-7 | 8.30x10~82.08x10~8]4.93x10-9[ 1.36x1010

S

Fron che data and plots the foillowing results seem to be
inéicated:

1. Ti»y results are the same ~ith the new crystal holder
as uith the holler used by . Aschner and .. Coupton and, since
great care was tgken to see that the holder used here was very

"clean, it seems that the source of cnange in conductivity is
not die to an intrciuction of impurities by the holder,

oy 2. The charge in cocnductivit:s is not apparent unless

[
.
% the crystal is left et temperatures atove 400°C for periods

of thirty minutes or longer. This was noted for all types of

crystels used. This woiuld seem to indicate that either a

chemical reactioﬁ is occurri.g that can only take place at higher

: B temperatures or that scme pl:sti- deformation is taking pl#ce

in the crystal. However, it was noted that no measurable change

in cr 'stal dimensions occurred. The dimensions of the crystals

were neasured just prior to and just after each conductivity runm,
3. The change in condu:tivity is more apparent in the

KCl crystals than in the laCl crystals.

4. Two possible sourc:s of impurity introduction still
have not been invesctigated. Tihe Hellum supply, although believed
to be r\ery clean from other coasiderations, could be filtered

as a check on a source of impurity introduction, Also, the

method of putting electrodes ou the crystals should be invecstigated.

> N A method other than painting with " Dag™ might yield fruitful
- results,




5. The holder used here was used for about .20
conductivity runs over a period of about four months and has not
given any electrical or mecharical trouble. Thus it seems to
have better operational characteristics than the crystal holder

previously used.

% Dag®" ~ Dispersion No. 154 (Graphite in Alcohol) Achsson
Colloids Corporation,
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